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[m^^5} PD- 1 *fcl*PD-L l<Z)M^$:iJaWf §?Stt%^1-^|t 

C^*«i 0] ^§SJS^&2!i^cMv^53i:*^T•$-5«^;S6*fe^48^cla^ 

C»^:S11] PD-L 1 $:^^g•rs«l?Jig$:Mv^T, 1 5 <Z)V% 

® >r > If h n >^ y - - > 

[M^^l 2] PD-L 1 S:^^fC^3S1-S J:e){C?^^«m$tife»^:^ 
1 ltcS2^®>^^JrU-->^^^5ST'^ffi$;nsi 
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[»^:S19] #:^T'PD-10^3^&|lI$1-sat^^^f^S:Jib, $ e> 
[0 0 0 1] 

PD-1, PD-L 1 *fettPD-L 2{C<fcoT^^StlS:^3g^ 
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^^KWL<n^it, PD-1, PD-L 1 *;^tiPD-L 2 JCckoTM#$ 
CO 0 0 2] 

[0 0 0 3] 

-e^s. Tmm<Dmmtiziiii. mmi^^^^^- (tcr) s::^bfe0tgi^jtT'«5 

<> ^mm^^m CD 2 8) &:frbfc#sn6^^$u^M^*^ieMi'efe 

, CTLA-4 ilPD- l*<^M$tl, mmiy^^^- (TCR) 2/i^-h>n/S:im 
[0 0 0 4] 

PD - itt:$feiSt^n:/U>7T^ U~K:M"rs 5 5 k D® I MI^^ i: b 
TtJ^n- — (if - ai>/Jf • (The EMBO Journal) , 1992^, 

mnm, mn-B, P.3887~3895 (#^#S^3S:mi) . #gg¥5 - 3 3 6 9 7 3#<i!!j 
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^ i^Wf:SCWil) . EMBL/GenBank Acc. No. X6 7 9 1 4, 

#gg¥7-2 9 1 9 9 6#^^ mm:^m2) mm) , -eo^ii^i, ^bmj^ic 

feV^TttCD4 - CD 8 -:«>>e>CD4 +CD 8 +0JIS}C^>fb-tS|gllC^«)e)tlS 
(>fi/^—-^S/ 3 "t-;!/ • >fis>y n i^— (International Immunology), 1996^, f$ 
18#, m5#, p. 773—780 (^#B^:fi:m2) , V ^ -i-JV ' :^ > )V 

• Journal of Experimental Medicine), 2000^, ||191^, ||5#, 

p.89i'-898 (^^ffjtms) #M) . MmKL^n^PD- m 

• n (International Immunology), 1996^, ||18#, ||5#, p. 765-^ 

e>ti-5ri:*^^^$tiTv^-So PD- 1 CO^JKf^^lSJCli, ITIM^-J^-r' ( 
Immunoreceptor Tyrosine-based Inhibitory Motif) ^^HUSfC^'t'S 

mmikii\^-or:^)\^-':f:^m}MB^mm (csTBL/e^t^^wja) (-f>^5f- 

a • >f A nS?— (International Immunology), 1998#, ||10#, HlO 
-t, P.1563'-1572 (#^#^:S:®{5) , >f i:,--?^^ - (Immunity), 1999^^, 

, 02#, p. 141-151 (##s^:fcm6) mm) "^mm^jmmmmm (balb 

Z'clt'fe^Wft) (i?->rx>X (Science), 2001^, ||291#, ||5502#, p. 319 

-332 (*#ffs:M7) #m) sr^is-rsdiijb^e), pd- iji^^ga^jgs^s^ 

[0 0 0 5] 

PD- lCDU:^/> KT?^<5PD-L 1 (EMB L/G e n B a n k Acc. 
No. AF2 3 3 5 1 6^fe«NM0 2 1 8 9 3) it. m^itV^^^'^m^m 

• JJ^ -5^ Journal of Experimental Medicine), 2000^^, ||19^, ||7# 

, p.1027-1034 (#^#fi=S:m8) #M) o ^tibMjigii, T^)yj^nmmzi^i, 

-Llli, PD- 1 ICi-SllItlt'^^'^^I/Sr^^i-S:^'^® loTfeS, PD-L 

1 u K0iiiii> p D - 1 $:i§mbTVNST u yAnmm<Dmm^ mmnm 
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Immunology), 2001^, ^2%, 03#, p.261~267 (#^#ff 9 ) #M) , 

PD-L2 (EMB L/Ge nB a n k Acc. No. NM0 2 5 2 3 9* 
fcttNMO 2 1 8 9 6) ( (:?^>r^^- • >r A ^ n - (Nature Immunology), 2 

001^, mzm, ms^, P.261-267 (#^^ffr:ft:il^9) PD-i<^^2#gu 

[0 0 0 6] 

PD- 1 ic-f^^$ti'5^tg«itld3'^:«)^^c^«i^i^^^;^«^ mMb-fe:;^^5r- ( 
TCR) ^^X^^miim^^iz^^:^i^'r^ ':ffjiZ/^'f-J]/^mm^Mm-t^:^ij 

5pJMbTV^S^l#;^e)tlTV^S ('fe;KCell), 1992#, ||71#. H?-^, p. 1093 
-'1102(#^#fFjS:iKl 0), •9'>fX>::^ (Science), 1993^, ||259^, ||5093#, 

P. 368-370 (##fpjScmi 1) #M) o 
[0 0 0 7] 

s^ic, Tms&(^WiMmmKmm^^tn?L^fix\i^^mm(D—^xit. rti 

[0 0 0 8] 

mm^:^m i ] 

Ishida, Y. , ^3^, -y* • X>Ji? • $;>>-:^;i/ (The EMBO Journal) , 1 9 
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92^, mum, mil^, p. 3887-3895 

Agata, Y. , ^6^, >r >dr --^S/ 3-^;V • Ay O S^- (International Inun 
unology), 1 9 9 6^, ^18#, ^5-^, p. 7 7 3-780 

m^mxm 3 ] 

Nishimura, H. , ^2ife, • x^rx'^U >dt;i> • :3^-5^'f XXJou 

rnal of Experimental Medicine), 2000^, 11191^, I|5#, p. 89 

1 — 8 9 8 

Agata, Y. , ^6^, >f y —f-i/ wf-Jl ' ^ J Ui^ - {Intern&tioml Imm 
unology), 1 9 9 6^^, m 8#, 1^5-^, p. 7 8 5 — 7 7 2 

Nishimura, H. , ^3^, ^ > ^ --^t/ a • W A 7 n i^*- (International 
Immunology), 1 9 9 8^<^, Hi 0#, ||10#, p. 1563 — 1572 
I^CIK 6 ] 

Nishimura, H. , ^4^, >r A— 5^ -f - (Immunity), 1 9 9 9#, H 1 1 
112-^, p. 14 1 — 151 

Nishimura, H. , ^10^, iJ'W'xi/;^ (Science), 2001 ||291# 
,||5502#, p. 319 — 332 

Freeman, GJ. , ^18^, • x^ji^/^y :jl • ;l-7*'f ^>(Jo 

urnal of Experimental Medicine), 2000^, ||19#, S7#, p. 10 

2 7—1034 

Latchman, Y. , ^2 0i&, :^^>f • n S;^'— (Nature Immunology), 

2 0 0 1^, H2#, H3#, p. 2 6 1-2 6 7 

mm'f:scm i o i 

Chen, L. , :^7^, •fe;KCell), 1 9 9 2^, H 7 1 ^. ||7-^, p. 10 
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9 3~1 10 2 

m!f^n:^m 1 1 1 

Sarah, E. , ^2i&, I?- -f x^::?. (Science), 1 9 9 3^, ||2 5 9#, US 
093 -8-, P. 368~370 

mwf:^cm 1 ] 

5-336973 

l^m^ 7-291996 ^'^^m 
[0 0 0 9] 

:^^m<DW(^mt> PD-l, PD-L 1 *fcliPD-L 20)1811 S:lfi^*r53 
[0 0 10] 

-1, PD-L 1 *:fe:^iPD-L 2lC^BL/T^if b, P D- L 1 Sr^S^bT V% 

^mmmm^m^^r:^mm^U'^'^:^^m\'^x. pd-i. pd-li^t^i^pd 

PD- im'e^^«*rii7>^S:MVNfejSf*f*^&, M5^bfe'i^-f ;l/:^0#BittcP D- 
1 ^^fi^JlCliPD - 1 iiPD-L 1 tfc«PD - 1 ilPD-L 2 

Sf^M;{)^BI#bTV\SZ.i:&Bffib, r^le>®^3^lf^^^^cav^T> PD-1. P 
D-L lfeSVMiPD-L2®il|gS:|fi§1-Si^^:)b^ VMi^^jSlC^b 

[0011] 

[^^®=if^] 
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[0 0 12] 

PD- 1 *fcttPD-L 1 iz^-oxmm^n^^&nmiy^i-jiy^mmt^m^ 

PD- 1 tfe«PD-L 1 JcM^bT, -e<^>lilg^l®*-r5m'ft$:^-r§|fr:Sl 

p D - 1 (DmmiH kjji >*^e>oD«itis/t5'>;i/^iawt-sMffiS:Jfr stjf:^ i 

[0 0 13] 

PD-1*;£:«PD-L l<Djil^^ga«t-§?SttS:^fr'5l&3gl tClB^CD^S^iS; 

7. |&:^2*fea3lC|B^®?St£S:JfrSPD - 1 * fcld:P D - L 1 {CMfSm 
[0 0 14] 

1 0. mm^mmitcm\>^^:=-t:i!f^r*^^>mm6^n^\t8izmm<D^^mmM. 

11. PD-L 1 S:^^i.t-•SMJiS$:MV^T, Kj^ 1 72rM 5 ® V^'rtl/^>^^C|Hm(^>IS 

12. PD-L 1 Sr^jtlc^J^f S<fce>K:'?^^^ife3?ifet&^i iicia^®;^^' 

[0 0 15] 
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13. FD-hi^^mt^mmm^-k^mi^. mminm^<D\^mmcmm 

14. t&]gi 3o-f >tf3^?^«^^cMv^e)tls, PD-Li-k^mt^mmmm 

[0 0 16] 

17. i&:S9fa^<D:^fc^j®mMi:> ^iknm^pmmmm. m->^mm<i^mmmm. 

18. m^i omm<D^mm^nt.. mnivn. mt?^)\^7sm. w.&mm.mm 
. Mii5i0^«fcWBiKe5e?&ig^*^e>^^sti'5v>-rti*>io%L<«2c)je^± 

19. -«s^"^PD- iCD^^&ffiWtS^^^^f^^iib. Se>JCitmfeJ:tJt^ 

[0 0 17] 

^^m\t. PD-l, PD- L 1 t7^«PD-L 2Ci:oTM^§4X'5:^^fflI 
[0 0 18] 

2fC|§^CD?&S!iMl*. PD- 1. PD-L 1 ^feliPD-L 2lc:fg-^bT-e®m 
feSVNliPD - 1 ilPD-L 1 ^feliPD- 1 P D - L 2 



9 



ffilEi^ 2003-3041915 



^2 003—029846 



m^^^tL-t^mmm'i^^&o -^^k. pd-i, PD-Li*:t«pp-L2 

[0 0 19] 

PD-l, PD-L 1 *fel^PD-L 2lcM-^L/T-e®aig^PIW-t5, ^5 
V^ttPD- 1 i:PD-L IttcLltPD - 1 il P D - L 2 ©ffiSf^M S^feJ 
V^t)l0§PD-l, PD-L 1 ^fel^PD-L 2|JaW#^i:bTtt, Ui^. 

[0 0 2 0] 

:^^m'Vm^-t^tfii^\it. PD-li:PD-Ll *feJ±PD - 1 t PD-L 2 
-Ll*fel^PD-L2 {CjiS^ LTif^mtg^ria^i-StS'J^ 
. F (ab')2, Fab\ Fab, Fv) , ll h-ftim^:, =^ jj^ ^'fbSt*® V>-r4x 
[0 0 2 1] 

■e®J;-^:&*t;f$Jli, tlhPD-l, t hPD-L 1 tfcttH hPD-L 2®$IB 
[0 0 2 2] 

bTli, -7^7::?., ^^yh, fc-yi^, ^=35;, i^iJ-^, =e>n/^»y h*^— jfKe<ffc#lf 6) 
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^■5, tfLlkWfp(D:iiV ^U'—^}imiii^(DmMlt. EL ISA (Enzyme-Linked 
Immunosorbent Assay) ^{C j; oTM^-T-S il^^-e^-So ^U—f-Jlym^ 

[0 0 2 3] 

(^^f^-V-'^fAynt;^- (Nature Immunology) , 2001^, ||2^ 
, HS-^, p.261'-267) „ 
[0 0 2 4] 

^^•^n^mmtLxit. v^^x, -^^h, fc:^ys^\ ir^, ^^-y-^, ^>n/^^y 
h^^-srig'^&S*^ v;7:^;fea:tJf^.^y h}6^^lcMv%e>ti5. H-^^mi, n-^ 
-(Kohler)i:^;b>^'5^>f >(Milstein)(D:&^ (:^^>f^^- (Nature), 1975^, H 
256#, ||5517#, p.495-'497) T'Umt-S CI i: 5&^T'^, ift-^HEiiM i: b T li. 
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jjf Ux^i/>;jf U (PEG) ^"ky^^^^ Jv:^^£ifif^M^^^n^o #M 

MMMthXIi-t. P3U1, NSl, SP2/0, AP 1 5&if<Z)#ilfflM*^# 
[0 0 2 5] 

F (ab')2> Fab\ F a \>m^y^ ^ hit. ::^n^r-if^^tci: U 
[0 0 2 6] 

F (a b')2*n:#::7^^;i> Mi, Jg^stife^y ^ n-^;i/^#:S:/>^>^^>> 
oT>f^il-rsri:*^i?^So Fabm^f:r^^^;Ohtt, e/:^7^>f>#^E 

[0 0 2 7] 

-*T*> n - Kirs D N AiH^J&jpM LT. M^^imm^^tric J: »J 

®^^M^#:-ei±:fe<#^*»t^ilbT#|St-Srfc=fo*^^So scFvJa^ (si 
ngle chain Fv) $^a>^ b e>(D:;^^£ (S^-Y— • i^T::^ • /t-f :rn • 
>5r ^ >^ h U - (Journal of Biological Chemistry) , 1994^, ||269^, ||42# 
, p.26267~26273) iZ^iJ^O Zt-fy^X^^o fi^fe j:t>*S^®Rr^fI^S:^*l 
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[0 0 2 8] 
[0 0 2 9] 

• r*7^^ - • -tJ-^f x>S/>r X • • if • 3.-x:^x-(Proc. Nat 

I. Acad. Sci. (USA)), 1987^, ||84^, p. 3439—3443. V-^ —^^V - :f:f ' ^ 
Ay n Journal of Immunology), 1987^, ||139#, Hl-^, P.3521) „ H 

M®x7xi^^-#ig*fe iim^^#«ffliS'SMJBa#'S ic^i-^^^^is.ic^^xmm 

[0 0 3 0] 
[0 0 3 1 ] 

PD-1, PD-LltfeliPD-L2 ^mm-t^^'J^-:^^ \^^b<lt^(D 
mmi^Hl^Xlt. PD-l, PD-L 1 *fe«PD-L 2®-etl-€tl®iaJ^^f > 

i^i^^;i/^^tCl*, PD- 1 S#:*\'tn:MSi^Sti7^mMl^-fe^^- (TCR) <D 



fii®# 2003-3041915 



4f 2 0 0 3 — 0 2 9 8 4 6 



i:#^e>4xSc bfe*^oT, «BJig^K;t>f >®«^T'fec»-CPD-l i:^B5:#m'r 
SgU:^5•^:^t'rs«r^'fbPD-L 1 *feOT^>fbPD-L 2tt, PD- 1(D^^?& 

PD-L 1 *fcttPD-L 2lC*BS^ffiT'^S«r^^bPD- 1 
Sm^^MKlJ&y^So ^::ne>Br«l'fb^Jf>A^®li, PD-1. PD-Ll*^ctt 

p D - L 2 izu^-t^(Diz»^^m-\'^^ms&^mi$^^^ti'h<Dx*:&nit^ < , 

[0 0 3 2] 

PD- 1 tPD-h 1 tfcliPD- 1 }lPD-hZ<DmS.i^mz*^m<DW^i)'i 

fiSlC'I^Kir $ tiife, ^ S v^ iiJj< y Km>t® 3i#:#it $:%il^CIl>ei-^^c 
[0 0 3 3] . 

^ y^M?&:&^i:bT, PD - 1 ilPD-L 1 *fettPD - li:PD-L2(7) 

Ktt^b-^i^, ^«S'^^R-fb^i^, MBSfl^ffiti, mmmmm. mmmm 

[0 0 3 4] 

^yifhnX^ V-->^lt. m^it> RIA (Radio Immunoas 

say) E I A (Enzyme Immunoassay) :jl>":^W'-f:/r^yfe'<^, BIA 

(Biomolecular Interaction Analysis) nT^gSr^M bfc^t 
MM^iS, FRET (Fluorescent Responance Energy Transfer) MSSr^UMb 
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^■^t^mmmm^T:^)ynnmm, (ctd ®^^?gffiS:?Ri^t-s:&^fe*^#if 

CO 0 3 5] 

^I^^TT^-f :;^tc^3^bTVN-s«lHJgS^W1STy >7i3^$Hjjg (ctl) MMm m7L\t 

, 2C) ilimx'i!7>?.ft3|i^l?feoTPD-L 1&SV>1*PD-L 2S::^.^-5^^ 

L ifesv>ttPD-L 2 &^3^LTv^«;v^M3©«l^Ba^c^i-<5^Dls^^?S'la^cl^l^ 

, PD- L 1 fe§V>liPD-L 2 S:^^L/TV^S«^m^CM■t■S*IHJiS^W?Stt 

1 V^^*P D - L 2 IC j:S$|HJgg^W1S<Z)#|I^©ISWtC*B^"t-^%® UTWffi 

D-L2S:^3^bTV%Sffi5®«|iIflS (#J;t«, PSSDl^R P 8 1 N 
B4 1A3MJia> MDA-2 3 l^fflB, S K B R - 3 jfiWiSS, MCF-7$HJia, B 
T4 7 4$0SS, J 5 5 8 P 3 U 1 P A I X6 3M. SP 

i^^^^ fAjni^- (Nature Immunology) , 2001#, ||2 

l^3#, p.261-'267) &mv^Sr i:*^-e^S5&^, P D - L 1 V%« P D - 

[0 0 3 6] 
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ifS:Mt-S^:i:A'5T*^-g>o PD-L lfeSV\liPD-L2^^Jg3©j|ffl 

©-e&-5o *?£tC^t^^MS#flca:S®5^0?&^i^:^ti, PD-L 1 &-g>VNli: 
P D - L 2 IC J: S||0M«'l4(Z)aif!l(Z)|Ja«}CS3f5i-S^^lC^i^t-S i: 

[0 0 3 7] 

V y ^'i^ms^<Dm'Bit(Dmuht. pd - i®mi^K^-f i t im 
icm-^i^r^wjymimmi)'^. mm\y±^^- (tcr) coMi^^-^^tcg^iii 

%^thx. IT iM(D^ut^yB^<^Vym^t^mW-t^%co^ itim^cd 
[0 0 3 8] 

PD-1, PD-hi±r:ihtPD-L2<Dm&^mm't^mMtLxit, jku 

iilitlimvf^n^o Ztlit. PD-1, PD-L 1 ^fcttPD-L 20mRNAK: 

It. m^tf^^mmht^v yAmmmmmizMhx. PD-i<z>^ja&iJsst-sj: 
^tji^^^mmmm^^mL. mm^i5^zfm'}i^^-^x. n-c^m^izn^t^ 
ms^^mKmm-t?>^t'^x^^o mizM-t^^mmmc-j3\<^xit. vy^-^mm 
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[0 0 3 9] 

:$i^m<Dmmmj>t. pd-i. pd-li tfe«PD-L2®:iiig&i®W"rs 
^'9'}v^w:mm:&^^^tmmmzmmt^mm^^t^mK. se>tc, pd-i 

, PD-L 1 ^3tttPD-L 2^^S#®M^&|a#f SMtt&^t^Si^llSr^t 
[0 0 4 0] 

mi^mi!i^(Dm^m^^^mt^mmmiiLx, pd-l i^M^iswt- 
CTL mmmm^Tvy/'^mmm) ^(DPD-hivi^y\^<Dm^iz^^xm 

oTiif^be)'g>r ii^^i^fs^ajT-feSo $e>{c. z:<oM*®^^«, pd- 

m^mmm^^'fA^ (m&M.-mwi_'mm. lasw. zem. 3#, p.208~224) 

bfe (IISiM2(Z)®2, ^MM3®S3#M) o 3cotn[;#lcj:SPD-nlitg 
[0 0 4 1] 

$e>JC, PD-l, PD-L 1 *fcttPD-L 2 IC j:oT^^§ 
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^MT'^sdii^^bfe immmi i, si i. i 2#m) o 

[0 0 4 2] 

M^M.-t^ZLil^^ir%(D12itrj^<. PD-L 1 *fe«PD-L 2:«)> 

ri:S:|IW'tSt>0"^*>-5o -eoj:e>3&^mS:*t'SifeMilL/T, mPD-lRE 

w*i:#^*ActtmPD-L2iss*ii», -sr^^bPD-i, or^^bPD-L i 

PD-ii:PD-Life-SVNij:PD-li:PD-L 2<Z)^BS'f^M$:l®W 
-t^mM. PD-1M^|JBW#W. PD-LimiiaW%StfettPD-L2j£ 

[0 04 3] 

^±&m mxit. ^-^m^. mm. mm. pas. , mm. mm. ^. mm 
. ikM) . mm m?iit. m:iim. /J^Jai> ^-^i^ii, ^^-nmrn. -km. m. m. 
ikM. m.m. w> %m. mm) ti^mif^h^. s^ic mm m^it. m 

[0 0 4 4] 

\'^^mmmmzMbx^(D^Mi)m'0X'^^o pd-l i&sv>«pd-l 2cd 

[0 0 4 5] 

mm. mm^'^i^mm^B-t t.mz. m^<Dj\:^mmicHmi'^mm,^mi^m^ 
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[0 0 4 6] 

m^. '?:<Dm^^m^M. •ecD^oDMMJ^^^tf^ti-So s^tc «#(Z)qol 

[0 0 4 7] 

e>nSo hitJ^ y tl^Xlt. GM-CSF, M-CSF 

, G-csF, 4y^ — y3iuy- a. iS, IL-1, IL-2, IL-3 
, I L-1 2:feaf3&^#if e>tl-5o B7U^>Km^^. mCD 3 tfiii^SS^ 

t)«mCD2 8m#i> ^CTLA-4jli:#:%:^fc^)S/:5S:lS4?)<5 3^:;?)^T?SS„ 
[0 0 4 8] 

• mmm0,<Dm^'i). mwimmizM-r^Tv y/'^mmm(Dnmm^mBif^^-m^^ 
sz.tf^'^xm. :$imm<r>mM}i(DmmK^^x. mm^^^^itmmm^mm.^ 
^^^^hti^xn^o mmmmit. m&^i}m<oti-^tjt%<Diz'D\^\xj,mm^y^'^ 
^^.thx. *fe5ft^:&=b®icov%Tii, m^mmni^commmthxmmt^ 

[0 0 4 9] 

m^tfim(DmtLX. M^m-^moyUAGE-l, MAGE-SSjI^^HLA 
-A 1 feJ:tJJHLA-A2j&^^^^ F-^MART- 1, g p 1 0 0^if3?)«#Jf 
e>tlSo ^^^|P:m^®HE R2/n e u^:/^ K->$>J^JS®MUC- 1 

[0 0 5 0] 
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'^y^^^;!/- 7= -f >l>( Journal Experimental Medicine), 2000^^, %\^\^ 
, p. 1987—1997) , "0 ^ )\j7.m^(D%mYx\t.. Z<DJ:^:^^^)VX<DJl 

[0 0 5 1] 

i«l^7>r;i/X (BMJfFi*^ (HBV) feJ:tJ«CMJffi«l (HCV) ) ^fchuhni^-f 

/i/x, n h^3S^^'^>f >rt/>i (H I V 1 fe<fct>*H I V2) , ;&e>tj^icTaiBejfii 

^fej:t)ffc: hTU >7^|ql'ffi'?-f (HTL V 1 SJ:tJfHT L V 2) ©t&sJglC* 
nx^^. (HSV) lM;fe<):tJ^2M, a::/:^^>r 

Z/ ' }\/7s (EBV) . i^--f h;jt;t/0'i7>f;i'X (CMV) , i^m--^V<m 

^^>(JVy(, (VZV) h/\;i//^>^<7>f 6 (HHV-6) $:-^tfli h 

'iJi'T.. ^fe/S^< -f >r7;bx>if'i7^;v;^, m^O ^ Jf^^T.t.X^xm-f 
[0 0 5 2] 

^<Dm<Dmmi^ m^it. m0.^m^mm (hUAW-v, v^uT^j;t)f 

h=Sry::^^Xv) . MM (v-rnyt^T^y 'i?^, :^>^fe<I:t>*U ;^5^y r) 

[0 0 5 3] 

s p^mmm'&mmm ^ #m •& v ^ i^^^^b t s r t- s s „ 

[0 0 5 4] 

mHI V3IU^1LT«> 5ilE¥^^iaWM AZT, ddl, 3TC, 
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[0 0 5 5] 

^^y. B^^im^fku^'f-y. BCGu^^y. smm-^v^^y. fefc4*<t7^ 
^^y. zii'^v^^yiimifhn^o 

[0 0 5 6] 
[0 0 5 7] 

ii^. Afe^y, IMK-D^. 1 /I g tf^^ 1000 fi s(DmmX\ IHl 

3 0 0 it* g (Dmmv. 1 B 1 la*^ hmm^man^ i0t.L< 

StiSd^s H i«^^;5^e>24^^®|gaT'#illi?P^K:|#i|^l^#$tiS, 

[0 0 5 8] 

o 

[0 0 5 9] 
[0 0 6 0] 
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ffilEift 2003-304191 5 



#2003-029846 

[0 0 6 1] 

r ® <fc ^ 3& I^MM HJ^jHIK: v>T tt, nt-Dttz. tt-eixet±<Z)?Sf£ife©*^-e® 
^*y?)\ (^^h-x, ^^^•fe;i/n 

TV^T%J:V^L/, ^ 2 Jg^JiODM'eS^^l/T V%T% <fc V^„ 3 e> IC-^^^>(Z) J: "9 
[0 0 6 2] 

mm. warn. "^mm. m.mm. ^mm. u^n. wmm^-^'^Mhx\^x^ 

[0 0 6 3] 

mm^r:^\,tmmhxm^^^mi^<D^mn-^^^-t^, ^^m^t,. 
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[0 0 6 4] 

t:^^. nmi:i^^)m:&^n^^mmm. mmm. m^m. ^am. t.-ztx^-m 
M^t^, jfe®#fFS2 8 6 8 6 9 \^v^wmi^i>x^%mm'mm^ o 9 

5 3 5 5#^$HI|:tC#L/<IB^$tlTV>S. 
[0 0 6 5] 
[^^®^m] 

PD-1, PD-L l*fe«PD-L2®^|gS:liaWt*SCli:S:#^^'rS?& 

[0 0 6 6] 
[^£gM] 

H & iffIS t* S % "T? v^o 
[0 0 6 7] 

V^>^PD-L 15g3^/<i^i5r-®f^|gli, V^XPD-LlcDNA iV^- 
-^/l/ • X^X^y • jlv^>f X^C Journal of Experimental Medicine), 

2000^^, 11195^, p. 1027—1034) SrfillS^^E c o R I -e?g^fcbT,^ 

3^/<^^-p Ap u r oXS (if • X>7n • S^^~f-;i/(The EMBO Journal), 19 
94#, 11135^, m6#, p. 1341—1349) tC»Ab, jtj^^-^S 3 il {C<fc o T^f o 
fe. 'f^S?bfe^m'<^'5'-p Ap uroXS-PD-Ll(Z)P8 1 SMSS^®^ 
xl^^ hDJ}<-l/~S/a>'S (360 V, 500/tF) -efrofec P 8 1 
SMcD^^li, FCS (10%) , 2-:?t;i/:;!j:/hx^/-;i/ (io"^M) , 
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#am^%S-^RPMI - 1 6 4 0^:teT'^«T'^^3()^ $e>K:. m^mM\^3L 
-nv>fS/> (Puromycin; 3 fig /ml) S:"^^^^^<D^#lC*f bTWffi® 

W^^P 8 1 5||HJig3HcS:5t#Lfeo PD-Ll ®^3^tt, 7 D "-'9->r h :i h U - 
g?^ffJ-T?i^bfeo 01 (A) ICH- 2 L%M6?;.2 C CTL^n->®PD 
-1^3^ (i) i:, P8 15 (ffl^MJiaaajJ^^ffllS^lfc) ®PD-L l^J^^^?^ 

[0 0 6 8] 

mm(D:^mx% pd-l i ^^^micmm-t^mnmmB i (b i a 

/PD-Ll) $:Sl#L7£: mi (A) (iii) ~ (v) » ^z:T'»^3^ 

^e'dr-i:L/TI^^CD:3^^-ef^^bfepEFBOSne o-PD-Ll (jLirU 
>f . |s* . UiJ— ^(Nucleic Acid Research), 1990^, UlSs^, Hi? 

p. 5322) miSi^^(DmmmmiZ\,tG4 1 8 (0.5mg/ml) Sr^M 

[0 0 6 9] 

^■^'^^yf.FD-h 1 cDNA(©3'5^3gMJC6M®tX^J^>A^^>7=A{C 
m./vti.^'f^ K^^ (H i s -T a g) c 
DNA&tlKS^E c oRIfe<fctJfNo t IT'^'TbUT, ^S^'^^ - p V L 1 
3 9 3 (^ai&:Clontechj;»;jgA) {C#A3-^fe. i^V>T, r®^^/^^'^- 
S:SF9MmMjiS (InvitrogenJ:yilA) iC^AbT, A#:$:iafl5tl/fe„ 
i*A#'i^^;b:x.§:H i F i V eMmm (Invitrogen j: y PA) IC2H^, 27 
T;TT**g?#-tS3i:{Cj:oT^^$itfeo (Tris-HCl (5 0mM 

, P H 7 , -^1 %TritonX-100) , E D T A (10 mM) , NaCl (150m 

1 ^>A^^S:^#bfco 
[0 0 7 0] 

^;^Whister^>V h (SLC JapanJ: y pA) ICr^^bT, IS:B^> U > A°fi^f*^ 
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^04X1/^2 X 1 0%Jig§:, PEG 1 5 0 0 (Amershamj: y^A) S:fflV%Tim 
mcDSP2/'OjS!|HJi&i:05Si&-^$-ti:fe. $e)^C, RPMI 1 6 4 0^^. (HAT 
(Sigmaj:yjgA) , Origen (10%, IgenJ:y|f|A) , FCS (1 0%) , 2 
-^>n/:<;^ha:4?y-;i/ (i o"^M) , ^W^^mm.) T-^#f S3 iiK: J:oT 

T^StStiJ^A^^^U K-v' {mmo^tciiiOmm I l-l l l, FE 
RM P- 1 8 9 0 8) S:Balb/C nu/nu*r<7::^{C#ALT, ^{Cj^Tfc*^^®® 
iRIK > G -fe :7 r n - :^ ^ A*^ n ^7 h iJf ^ 7 ^ - "^J^ig-r 5 :i tc J: 

oT, PD-L 1 }c#i-§^y n-:^;bm#^l - 1 1 1 A?:^#b7^. 
i?--r h:?^ hy-^-e^MSflS*n:^it:«, Sulfo-N H S - L C -biotin (^S^ 
: PierceJ:y0A) S:ffiV>Tlf:r^>'ft:0fe=feOS:MVNfc. 
[0 0 7 1] 

2C|fflJ9S (2;>>-:^;I/ • • ns;^'- (journal of Immunology) , 199 

6^, S157#, 112-^, p.670~678) tt, 2 C B SVii^xS 

3feC0 (H-2L)VnR/;S«(Z)m^#ffiTMIS'^^S„ ®1 (B) fC, 2 CM 
iBS (E : x:7x^^-) Sr^^C r ^KMbLfeP 8 1 5^5^ (T : af-'^if >y h) 
il^C (O) *;feli3o®PD-L 1^3^P 8 1 Sariaa (P815/PD-L 
1) (□, O, A) ^:^^CfeSV^^i$e>^Cl Omg/ml^y hanti-PD-L 
IF (ab')2lgG#^T (A) S:, S * ^S^E/TifcTM-^UT, 4^1^ 

[0 0 7 2] 

*/tPD-L im# .(anti-PD-L 1 F (ab')2) tt, MflS^^ffiT U >7l 
^«lff5S®<£Tbfe«HJ!S^W?Sffi&lir^S-B:feo 2:tie>(Z>^:^*>e>, PD-Li® 
aigS:ISW-rS3hlCJ:-5PD - 1 fej:t>*PD-L 1 e/^:J-;b©|fi*tt, HSM^S 

[0 0 7 3] 

1X10 ^Mia® P 8 1 5 M (n=6) t;fc:ttP815/'PD-Ll ( 
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n=6) ^m^DBAy2'T^y^(D&rK'ttl'en^Ah. ffi^ii5ii:vi7^© 

^#^s:Mb7^. ^(Dm^^mz (A) iz^to m^p^ oitp s i ^mi^^^ 

A«PD-L l^J^P 8 1 SMUSI^c^ffi^-efeSo $e>lCP8 15/ 
PD-L imSr^Atfe^cDM^e^^^^Sr^fofeo #A 2 0 H^cDV^;;^® 

"vm^^LXs ^-rh^^vy. :iL^vy'vm^Lxm^tir^^'&m^m2 (b) 
c < 4 0 0 ^mx-& y . c d \t^m^(Dm^ ^^-to 

[0 0 7 4] 

P 8 1 5$Hiia5:5^=RiL'fe^T?«> P 8 1 5«|IIJig<Oit5Btt«I^e)4xTfey, 6 — 
7MS"eii3 0%*'J^#bfeCDtC^bT, PD-L 1 Sr^S^-T-SP 8 1 bUf^ ( 
PSIS/PD-LI) Sr^ffibfel^T'li. '^mf^0^^mfmh<. 2~43iB 
t.X\Z^mfi'^J^t:\^fc (M2 (A) ) c P 8 1 5/PD-L 1 li. IKJ^fl^, S b 

[0 0 7 5] 

2X1 O^MIgtCDCTLjjSiili:, 5X1 0%iSC®P 8 1 5 MBS * Hi P 815/ 
PD- L l$BJ|g055)t, feSV^^ianti-PD-L 1 F (ab')2lgG (lOmg 
/ml) #^ETT*P 8 1 S/PD-L imSr^tl-€^tlig-&^«b, 2 4^^=^ 
<D^§|±?ttfi® IFN-yS:ELISA^»yh (Bioscience;{)> e>^A) "eM^ 1/ 

fe. -e^M^srias (A) tc^^-r. 

®3 (B) IC, 3 X 1 O^M^©P 8 1 5./PD-L l«iJig$:^T#A 
bfcim^DB A/2 V^::^ (n=10) IC, ^ M g G (□) &SV^«anti- 
PD-L 1 F (a b'.)2l gG (0.1mg/-E5) (O) S:, ^ffllS^AI^ 1 , 3, 

JftPD-L l^^*:ii, P 8 1 5/PD-L llCi:y«lM$ti:fe0MW'liTU 
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>A^M5S*^&CDI FN- rM^^rim^^iirfe (03 (A) ) „ mPD-Lim 
^$HJiaii5ii^«i0JU mm^M^^^^mLfc (03 (B) ) o 

[0 0 7 6] 

1X1 O^'OgSCODB 1 6:^^J-^ (n=6) *fcliB 1 6/PD-L 1 
(n=6) S:B eTe^v^lCtt^tl-etlSTSAU l^lgC® B 1 6 /P D - L 1|H 
Jig$:PD- 1 h^>>^i?a:~*/^B 6 V^;^ (n=5) fe<fc tJ? P D - 1 St-g^JiN 
^^SBe-y'i^^X (PD-1"/" (n=.4) ) (-i^-fXi/;;^ (Science) , 2001^ 
, 291^, 5502#, p.319'-332) IC^AL, JgA^ 2 5 H ^ T'^4x^n(Z)M3Eiii5i 

[0 0 7 7] 

2.5X 1 0^mW(.<DJ 5 5 8 L^xn-*=7«HfiS&^T#Abfcl^^B a 1 b/C 
*7'i7>^ (n = 9) iC> h I gGfeSV^«anti-PD-L 1 F (ab')2lg 
G (0.1mg/-H) ^mm^A^S. 5, 7 H^tC-etl^tlJKi^l^Sl^b, M 
(05 (B) ) o RI#tC J 5 5 8 L^xn-'7aiJi&&^ 

Ti^AL/fePD- 1 Jix^^Mv^7>?.i:B a 1 b/C (n = 4) X'Ommi^m^it 
mLfc (05 (C) ) „ 
mPD-L imi^<D^-^lt. PD-L 1 S:^3^LTV>S J 5 5 S^mi^ (05 
(A) JC#®^n:n-V$Hfla:^T'®PD-L l|g3^S:^t-7n--t?--r h 
Sratfo ) ®ii5BS:Hl0JL/fc (05 (B) ) „ J 5 5 8MJiS^#ffiL/feP 

D- i^m'^^:^.ximmi&mm<ommit.^±izm.m'^nr=. (05 (o ) o ^ 

tl e> (DU^it. PD-Ll=fob<liPD-l (DlSW^^^^&i^tC^^^T** S r ^ S: 
[0 0 7 8] 

mmme 

• >f A >^ nS^'— • ^y^yX (Journal Immunology Methods), 2000^^, ||244^, 
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ic-activated cell-sorting separation columns (^Srife : Miltenyi BiotecJ; 



hv-i^mmbrc.o mmmo^mmizit^ mpD-Lim# i-i 1 1 

A-f^U K~V^f6S# :FERM P-18 9 08), JllPD-L 2^^ (Si 
#:^:#12 2) ;fe<J:t)^m3fe^ilbfe2?i*cmft&MV>TfTpfe (^6 (A)). 
M^ltCellQuestV y h ^ 3l7 (Dickinsoni: y SIA) ?:^M bfeFacscalibur ( 
: Becton Dickinson^: y ^A) "V. IT^M^^y h^Vm^^t^o PD-L 

yzfv y^immtaiz 100 n gif;r^>©li'fbtrtPD-L 1 1) 

S:4%7l^/J%;i/Ar;i/^fc: K(P F A)-e@^LT> Streptavidin- F I TCT?^ 
#bfeo Se>lC, #^;t&Phalloidim?#it^|&Ufe (06 (B) , (a) BS^ 
> (b) ^Til, (c) vC>lii, (d) 0, (e) JffBi, (f) '^||1T*<Z)PD-L 
l®B3^5r^1-. g|*> Chltm^^m. CVlicftiO^M. Glli^^#:, R e l± 

[0 0 7 9] 



(07 (A) ) ;5:e>tKK:7n— *?->f h:?^ hU- (07 (B) ) X-mUl^-^. 



2 8 
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AM-im^i (^Sife: BD Pharmingeni: y 0A) tCT 1 ^MT^TFtitflJ 
i5^SS:^fV^, tr;^^>Jn;^!f:Srtyramide signal amplification (TSA) fluores 
cence system : PerkinElmer Life SciencesJ: y HA) K.XM%itLt=. 

(0 7 (A) , : ICAM-IO^^, : PD-L10|§3^. CV : tfi 

LNPCstt, pronase E^? (x^:^/>^U • -fe;!/ • UiJ'-^CE 

xperimental Cell Research), 1976^, ||99#, . p.444~449) K: J: o T 

Mi: U^^bfco *#6?;JC», LNPC s Id:, JffliiS: pronase E^?|^ (Me 

rck) izxmm. mmi^. mm^m^'L^mKx^mLt^. 't<Dmmmmm^<Di7 

V:fyr.-mm (Kupffer cells) (CD 5 4+, CD 1 1 h^^^^) 0W*f&5^^ 

tt2 0-2 5%T'fey, s^mmmmmi^tf^&mm (&.r. LSECsiiB&isfs 

o) (CD54+, CDll b^*^'') it. 7 5 — 8 0%X^^o 

^ y^fyr-mmtlLSEC s F I TC^^il-ftimCD 1 1 bm^j£^«fct>*I 
CAM-1, PD^Ll, B 7-l,B 7-2JCM't'S-?'tl-r*l®lf3f^>-ffc^ 
y ^ D — -e*llCg^< PEtJil-fbStreptavidinCT, -etl^^TlZia^^ 
Lfeo ^'^y >''7T~^JBSi:L S EC s li, ^tl-TtlCD l l b'^^^^ilCD l l b 

^""mmthx^-h-^n^ imi (b) ) „ 

PD-L1», ^VZfyy-mSH^Xit. ICAM-l, B7-1, B7-2& 
^^^^SbTV^S*^ L S EC s t?tt^CD^3^li^V%=fe(D*efeofe (S 7 (B) ) 

o 

[0 0 8 0] 

mmma 

PD- l^^^J^^^:5<ig'T^7;^ (PD-1~/") feS V^^iiP^MC 5 7 B L/ 
6^1^7:7. (wt) a)|¥ii^e>tKJClI >>''?0^/5>^P>, T-cell enrichment column ( 
: GenzymeJ: iJMA) V^fc:^^:J!/7^^ ::f3gglf{C j: o ^^-f - >^T$HJiS 

±m:^miz.^'pxm^^thr:ii--( -^Tmm^. f iTc^i8>ftjiiCD4M#: 
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ifit'f'ynm^mBi-i (cD8o)m#:. \f:t^yumimB i - 2 c 

CD 8 6) JltPD-im^ (J4 3) , mPD-Ll*lt# (1-111) 

[0 0 8 1] 

mmm9 

PD- lat-fe^Ji^^^avi;;^ (PD-i"/") feSVAi»^Mv'i7X (wt 

0mmm<Dmm^BT du^i)z^mtz^^xmmhr=. mQ (a))„ Bra 

U%4 8^im®«^® 6^ISJC^itILTj|!|IIJiS&Siab. 3tlS: Proliferation EL 
ISA kit (^ai&:Rochej:y^A) §:MV^S^iI^}C j; oTM^tJi^^^bi^Co 

rCD^CD I FN - rH^ASrELISA kit (MSt^ : Genzymei; y^A) ICT 
tf(!l^Lfe (09 (d) ) o 

PD- im^^jf-^'B^^'^t^y^ (PD-l"/") &SVN«|?feMvit7X (wt 

SILNPC s©#^feSV^«##^6T•e, 3e>lC, 3 0 g /m 1 MP D -L 1 
*t^(l-lll) (=3>hn->n/i:L/fc^»y M gG) , 20Aig/mlCT 

LA4-Ig (Genzyme) (n> h n bfet: N I g G) V^li# 

fl5l»;3»^tCj:oTM^L/fe (09 (b) ) . 4 8 I F N - 

rM^*%IH!l^bfc (09 (e) ) „ 

'^^-':fTmm<Dmmmiz-i3ii^^ i fn - r^^fiji, pd - i~/"i:a^^ 
Tji!iajiia(cfevNTtt> w&m'^^:^m^(DTmm(DiFN-7m^Mit. pd-i 

"/"a5f5©%<^)^cJfc'^?tS^C'^g*^ofe (09 (d) , (e) ) , z<D:itti^^> 
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m&m-^^^^mmoymmtvrcLTmmt. lnpcs i:©^^^#T'ii, rms^ 
mMf^mijamib^tit=: (0 9 (b) . (e) ) „ m^m'^^^^^<Dm 

T|HIS(D0fiSii5li(Z)iiiD*^M«)e>tlfe (^9 (b) ) , C!ltie>Oj^lltt> LNP 
C sa)PD-l^SV>l*PD-L Jgffi^bTMJIg^ffllMCM^bTS P 
D- 1 a):X^fe<SV^^iPD- 1 i: P D - L 1 racDffiSf^M<Z)|S^;b^ T^|SS:?S 

PD- i3te^)J>^^^v^7:^ (PD-1"/") &^\^tm^M^^:^ (wt 

) CD^Sft^bTMSSS:, SiuM CFSE (5-(6)-carboxy-f luorescein diacetat 
e succinimidyl diester) (f©fi&i& : Molecular probesj; tj ^A) "Cl^^bT, 
LNPC s il'il%{C4 8^^^^«Lfe, 3CD^<Z)«IHJ9§^^S:, FACSS:MV^ 
feCFSE?S1tM^lCj:oT^^bfe (09 (c) ) , 

^^:^;v7^)^Tm^z)m4>^&«I^'rsz:^J()^^|^$tl;^ (09 (c) ) o 

[0 0 8 2] 

mmmi o 

PD- i3*^^jJ>^^XS*7ii7:^ (PD-l"/") feSV>«l|FlfeMvJ';;^ (wt 
) (3E/S^) IC 1 0^- 1 0-^^P FU (plaque-forming units) Ad-lac 

itofeSMT-ry ^7>r;i/>^'e^y, 2 9 3|P5aT»it5iS-ti:fe^, ig^t;^$/^7A^ 
^-^IBM^i^:^!! (3l^ V^^y ^ • Ti/^y F • V^-^ (Nucleic Acid Research) 
, 1995^, 11234^, ||19#, p. 3816—3821) ©IS^C J: oTJ»$8bfe%®l?fe 

^m^O H 0*>SVNtt7 B aiC, imv^:^K:*fUTMISl^l^ltflC0.5mg B 
rdU (Tgarfe : SigmaJ:y»A) ^Mf^lS^bT, M^bfeji?fliiM^<l:tJJ 
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zifisiiofe mi 0 (a) , (b) ) . 

r^j K7^j]y:^mmbr=.PD- i'^~'7^:7s<Dmmx*\t. mmKmmht^^m^ 
m'7^y^<DS9mi^itmi^x. mm^ iBrdumm cd#u>>?i^ (coig^ 

CD3fe1£, CD4m^. CDSmm (Z)tr-^*^^inLTV>fe„ 3® 

mx<DTmm<Dmm^mmt^^t.i)^^m^nrc mio (c) > , 

[0 0 8 3] 

mmmi i 

PD- ime^3j^^:Xtivi7^ (PD-i"'^") ^sv>tiW^MN''i7x (wt 
) (3ES/|¥){C1 0^-1 O^^PFU Ad-1 a cZ^#Ml^^#Lr. -7^7 

^^tcffCO.Smg B r dU : Sigma J: ^BA) ^i^MP^^^bT, 

bfcJffFlii-W;^5:mB r dUM#:T'«^L/fe (®1 1 (a)~(d)), 20mm 
o ^^^7 0S(DPD-i5t^-?3js^^«Tii7:;i (PD-i"/") ©ffFBi 
^;tlC^L/Ttt, ^Br dUm^fej:t?*ft:CD4mft:feSV>«t/t;CD8^#:T?z: 

(011(e), (f ) , 4ommi<im) o 

j^1-5£5Kli|g«)e>tl5&*^ofe mi2 (h) , (i) fecfcOf (j) , (n) ) . 

^ie^7 HB&5V%lj;3 0BB(DPD-im^^:^'^^m'7^:^ (PD- 1 
") feSV^^d:gF^Mv^;x (wt) (DMm^J^KMVX. h=^>>y 
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